Unusual antagonistic actions of mixtures of vasoactive intestinal peptide, thyroid-stimulating antibodies, and cholera toxin on adenosine 3',5'-monophosphate accumulation in normal human thyroid cell cultures.
When individually tested, vasoactive intestinal peptide (VIP), cholera toxin, and monoclonal thyroid-stimulating antibodies (TSAbs), but not TSH binding-inhibiting antibodies (TBIAbs), elevate cAMP levels in cultured human thyroid cells. In this study, we tested the effect on cAMP levels in human thyroid cells of the simultaneous presence of VIP and the other ligands noted. Monoclonal TBIAbs (11E8 and 122G3), which interact with a membrane glycoprotein containing the high affinity binding site of the TSH receptor, did not alter VIP-induced cAMP accumulation in the thyroid cells. These data indicate that VIP and TSH bind to distinct sites on the cell membrane. In contrast, monoclonal TSAbs 208F7 and 307H6, which interact with a portion of the TSH receptor other than its high affinity binding site, not only did not have their usual agonist activity, but, instead, caused a marked inhibition of human thyroid cAMP accumulation when VIP was also present. Mutual antagonism by two agonists, i.e. inhibition evident when TSAbs and VIP were mixed, was also found when cholera toxin was coincubated with VIP. The inhibitory effect of mixing cholera toxin and VIP was nearly immediate and was duplicated with mixtures of the beta-subunit of cholera toxin and VIP. The inhibition evident in mixing VIP and the TSAbs or cholera toxin was not duplicated in mixtures of isoproterenol and VIP or in mixtures of forskolin and VIP. These results suggest that the mutual inhibition of VIP and either TSAbs or cholera toxin is at a step that couples the TSH and VIP high affinity receptor-binding sites to the adenylate cyclase complex.